and L. gormanii (8) . Employing antigens from the Centers for Disease Control, Atlanta, Ga., we used immune adherence (6) and complementfixation (13) techniques to detect antibodies to M. pneumoniae and C. psittaci. Mycoplasmal antigen was prepared from broth-grown organisms, and chlamydial antigen was prepared from infected allantoic fluid harvests (2) . The chlamydial antigen is a group antigen which detects antibody to both Chlamydia species and was the only antigen containing any egg material, since Tween 80 was used in the indirect fluorescent antibody diluent rather than egg yolk. Sera were tested at initial dilutions of 1:8. Mycoplasmal titers varied from 1:8 to 1:16,000(, chlamydial titers varied from 1:8 to 1:512, and Legionella titers varied from 1:8 to 1 :8,192 .
The results of all testing were analyzed to determine whether there was significant association between reactivity with Legionella antigens and the other two antigens. Agreement between reactivity for Legionella antigens and either mycoplasmal or chlamydial antigens was calculated as the proportion of sera giving reactivity with both antigens plus the proportion that were nonreactive with both antigens. The expected frequency of double reactivity was calculated as the product of Legionella prevalence multiplied by the prevalence of either mycoplasmal or chlamydial reactivity. The chi-square test was used to determine the probability that observed values differed from expected ones (12) .
Among 101 sets of paired sera examined for Legionella and M. pneumoniae antibodies, 2 pairs showed concurrent rises in titer, and 1 pair showed persistent high titers to both. Among 60 pairs of sera tested for antibodies to Legionella and Chlamydia species, 1 pair had concurrent rises in titer. These sera were tested by absorption for evidence of cross-reactivity.
There was no statistically significant association between reactivity to Legionella antigen and to mycoplasmal antigen, whether immune adherence or complement fixation was used. Agreement between antigens (both reactive plus both nonreactive) was 44.1% (105 of 238) for immune adherence and 40.6% (28 of 69) for complement fixation. Occurrence of sera reactive with both antigens was not significantly different (P > 0.24) than expected if the frequency of double positives was calculated from the prevalence of the individual reactions as independent variables. Since reports of cross-reactivity dealt with L. pneumophila serogroup 1 only, the same calculations were done for serogroup 1 results alone. Two-thirds (26 of 31) of the reactivity was due to serogroup 1. There was no association between mycoplasmal reactivity and that of serogroup 1 (P > 0.32). There was too little reactivity with other serogroups or species to judge cross-reactivity separately, but sera with L. bozmanii reactivity were among those examined by absorption.
Two sets of sera with either concurrent rises in titer or persistent high titers to both Legionella and Mycoplasma organisms were absorbed with packed whole Legionella cells and retested (Table 1) . Absorption removed Legionella reactivity without having a significant effect on my- coplasmal titers. One set of these sera also had complement-fixation titers of 1:32 and 1:64 to fungal antigens (Blastomyces and Histoplasma) which were unaffected by absorption. Two sets of sera with exceptionally high convalescent titers to M. pneumoniae were absorbed with serogroup 1 cells without any effect on either acute or convalescent mycoplasmal titers. We could determine no cross-reactivity with either mycoplasmal or chlamydial antigens in Legionella hyperimmune rabbit sera ( Table  2 ). All rabbits had preimmune titers to M. pneumoniae, and none showed any rise in titer after immunization with Legionella antigens, although Legionella titers rose to levels between 1:2,560 and 1:20,480. No common antigen which served to booster the mycoplasmal reactivity was demonstrated. No rabbits had preimmune titers to Chlamydia organisms, and no postimmune titers were found.
Twenty sets of paired sera from patients showing rises in titer to L. pneumophila serogroup 1 were tested for chlamydial reactivity. None showed any rise in titer: 14 pairs were nonreactive at dilutions of 1:8, and 6 pairs had persistent low titers of 1:8 or 1:16. There was no significant association overall between reactivity to chlamydial and Legionella antigens, and the frequency of double reactivity in 78 sera was not different from that to be expected, whether calculated for all Legionella antigens (P > 0.40) or for L. pneumophila serogroup 1 only (P > NOTES We previously reported that considerable cross-reactivity between serogroups is found and that absorption is often needed to determine whether reactions in human sera are specific (14) . Since many sera also show concurrent titers to more than one Legionella species, we have used absorption to study the specificity of these reactions. In three cases, absorption specifically removed homologous reactivity without affecting heterologous titers. These three included paired sera with concurrent rises in titer from less than 1:8 to 1:128 for both L. bozmanii and L. micdadei; to 1:64 for both L. bozmanii and L. pneumophila; and to 1:256 for both L. pneumophila and L. dumoffli. In one case, with concurrent rises in titer to 1:128 for both L. dumoffii and L. pneumophila serogroup 1, absorption with serogroup 1 removed most L. dumoffii reactivity, leaving a titer of only 1:8, whereas absorption with L. dumoffli lowered the L. pneumophila serogroup 1 titer to 1:64, not a significant change. It appears that most concurrent titers to these Legionella species are not due to cross-reactions, but in some cases cross-reactivity may be involved.
We conclude from these studies that it is not uncommon for the sera of patients to exhibit concurrent rises in titer to Legionella and other microbial antigens, such as Mycoplasma or Chlamydia antigens, but this is not necessarily indicative of cross-reactivity or shared antigens and may indicate concurrent infections, as suggested by other investigators (9) . The same may be said for most concurrent titers to different Legionella species, although some may involve cross-reactivity. However, serogroups within the species L. pneumophila exhibit considerable cross-reactions.
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